The NBA lockout of 1998-1999 resulted in the cancellation of a significant number of games.
Introduction
The recent labor difficulties between the players and owners in the National Basketball Association resulted in the cancellation of a significant number of games. Such work-stoppages present economists with a natural experiment on the effects of professional sports on local economic development. If, as sports led development advocates argue, professional sports leverage greater economic activity, especially consumer spending, then the work-stoppage must have the opposite effect. Local economies must take a hit due to the absence of play. This paper examines the economic consequences of work stoppages in professional sports leagues on the economies of cities with professional sports franchises.
It will be a year or more before adequate data are available to conduct a careful ex post study of the economic consequences of the NBA lockout. However, the empirical analysis done by Coates and Humphreys (1999) The games scheduled for the third week of the season were cancelled and the games in weeks four through six were played by replacement players.
None of these work stoppages led to the loss of an entire season. If one treats the 1987 NFL games played with replacement players as cancelled games, then, with the exception of the 1972 baseball strike, the work stoppages in baseball and football are roughly the same duration and about the same magnitude as the NBA lockout. Consequently, if the work stoppages in baseball and football had a measurable effect on local economies, then one might expect that the NBA lockout would affect the economy in cities where these teams play. However, professional basketball may differ from pro football and major league baseball in some fundamental way that would alter its overall impact on an SMSA's economy. For example, basketball fans may be drawn more from within the SMSA than football of baseball fans. If this is the case, the effects of football or baseball strikes may be poor guides to the effects of a basketball lock out.
The second method exploits NBA franchise moves over the last 30 years. If the local economy was affected by the departure of an NBA franchise in the past, then one might expect that the current work stoppage would affect the local economy in a similar way.
Although strikes have received considerable attention from economists, relatively little is known about the economic impact of professional sports strikes. Zipp (1996) examined the effect of the 1994 baseball strike on a sample of 17 SMSAs; Zipp (1997) extended this analysis to include counties in Florida that host Spring Training games during the Spring 1995 portion of this strike. In both cases, no significant impact of this strike on local economies was found. To our knowledge, no investigations of the impact of strikes or lockouts in other professional sports, or other baseball strikes, have been done. The existing evidence on the effect of professional sports on the local economy can be divided into two distinct groups. One group includes economic impact studies commissioned by teams or other interested parties. These ex ante exercises typically conclude that attracting a new professional sports team, or building a new stadium for an existing team will yield large positive gains for a city's economy. 1 These economic benefits flow directly from the construction and use of facilities and indirectly from "multiplier" effects as the increase in employment and spending generated from building and using the facility circulate throughout the local economy.
1 See Crompton(1995) for a review of this literature and Noll and Zimbalist (1997a) for a detailed discussion of the problems inherent to this approach.
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The other group includes ex post studies carried out in academic settings. These may be formal cost-benefit studies of individual cities and their franchises or stadia, like Hamilton and Kahn (1997) or Rosentraub and Swindell (1991) . Alternatively, these studies may use econometric techniques to estimate the effects of the sports environment on the economic vitality of a city using time series data on a single city, using cross-sectional data on a sample of cities, or using time-series cross-section data on a panel of cities over time. Among these empirical studies are Baade and Dye (1990) , Baade (1996) , and Coates and Humphreys (1999) . Rosentraub (1997) provides a thorough examination of these issues, as well as a synthesis of the existing literature. The general conclusion of these studies is that stadia and professional sport franchises have little or no positive effects on the local economy, although they may reduce real per capita income in some cases.
Empirical Analysis
We adopt the framework developed by Coates and Humphreys (1999) to analyze the effects of the professional sports environment on the economy in a Standard Statistical Metropolitan Area (SMSA) containing now or at some time in the last thirty years a franchise in one or more of either professional football, basketball or baseball. This framework employs a linear reduced form empirical model which relates the level of real per capita personal income in a metropolitan area in a given year, y it , to a vector of variables describing the economic and business climate in that area during that year, x it , and to a vector of variables which capture the role of stadia and franchises in the determination of economic activity, z it . This linear reduced form empirical model is
where β and γ are vectors of parameters to be estimated and µ it is a disturbance term. By assumption, the disturbance term takes the form
where v i is a disturbance specific to SMSA i which persists throughout the sample period, u t is a time t specific disturbance which affects all areas in the same way, and e it is a random shock in SMSA i at time t which is uncorrelated across SMSAs and over time. Estimated this way, the regression purges the effect of national events on each jurisdiction in a given year and generates an SMSA specific impact. In other words, the level of income per capita at any point in time is determined by time-and location-specific events and the circumstances regarding sports franchises and stadia.
In equation (1) The entry, exit and construction variables take on a value of one in ten successive years: the year a franchise moves, or the year a stadium or arena opens, and the nine subsequent years, in order to capture the length of time it takes for the novelty of a new franchise or stadium to wear off, as has been suggested by Baade (1996) , or for the despair from losing a team to subside. Baade and Sanderson (1997) estimate the novelty effect for ten cities. They find effects in the range of from seven to ten years. The entry and departure variables are BBE, FBE, BAE, BBD, FBD, and BAD, for baseball, football and basketball entry, and baseball, football and basketball departure, respectively. Construction variables are BACO, FBCO, BBFBC, and BBCO, for basketball, football only, joint football and baseball, or baseball only construction.
In order to determine the effect of the work stoppages in professional sports on local economies, two dummy variables were created, one each for baseball and football strikes. Each takes the value one in each year of a pro football or baseball work stoppage for cities that have franchises in those sports.
One might question the choice of SMSAs as the unit of measure in this analysis. A considerable amount of research conducted in the 1950s and '60s found no impact of strikes on the national economy; perhaps SMSAs are large enough relative to the size of a professional sports team to obscure the effects of a strike. Neumann and Reder (1984) found evidence that strikes against some firms in an industry affected output of that industry in about a quarter of the 63 threedigit SIC code industries they studied. The three-digit SIC code industries examined by Neumann and Reder (1984) are of comparable size to the SMSAs in our sample, which suggests that our geographical unit of measurement may not be too large for the question at hand. 3 We have more to say about this issue below. 209). In 1982, the mid-point of our sample, the the annual value of shipments in the Meat Products industry was larger than the annual personal income in all but four of the SMSAs in our sample; annual shipments in the Dairy Products industry were larger than the annual personal income in all but eight of the SMSAs in our sample; annual shipments in Miscellaneous Food Products was close to the median personal income from our sample and for Fats and Oils, the smallest of these four three-digit industries, eight SMSAs had personal income smaller than the annual value of shipments in this industry.
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The data are annual and cover the period . Income and population data come from the Regional Economic Information System (REIS) CD-ROM, distributed by the U.S. Department of Commerce, Bureau of Economic Analysis. Data on sports franchises, stadia, and strikes come from Noll and Zimbalist (1997b) , Quirk and Fort (1992) (1996) . The data set differs from that in Coates and Humphreys (1999) in two ways. First, two additional years of data are included. These additional years are beneficial because several new stadia and new franchises came into existence in the early to mid-1990s. 4 The effects of these will now be more accurately captured because of the additional years of data. Second, data on franchise entries and exits were recoded, particularly for the early years of the data, to conform with histories reported in Quirk and Fort (1992) .
Random and fixed effects estimations of Equation (1) effects model the null hypothesis of no effect of the sports environment may be rejected.
Few of these variables are individually significant, however. And which ones are significant depends upon random versus fixed effects. Of those that are individually significant in the random effects specification, baseball stadium capacity and that capacity squared are so at the 5% level.
Football stadium construction and basketball entry are also significant, but at the 10% level. In the 7 the population are shown on Table 2 . Although not reported, all but one of the parameters on the SMSA-specific time trends are statistically significant, as are most of the parameters on the year dummies. Coupled with the significance of lagged real per capita income and the growth rate of the population, these results suggest that a considerable amount of non-sports related factors that affect real per-capita income have been accounted for. Although imprecisely estimated, the parameters on the strike variables suggest that real per capita income rises in SMSAs during years that the professional sports teams in these SMSAs are on strike. The increase in real per capita income associated with these strike-years represents a small fraction of per capita income in the SMSAs in the sample; 0.38% of the average level of income in our sample in the case of baseball strikes and 0.17% in the case of football strikes. Still, this differs from the claims made by proponents of professional sports as engines of economic development; if professional sports make important contributions to the economy, then in their absence incomes should be fall, not rise.
Several possible explanations exist for our results. One is substitution in private spending.
Attending a professional sporting event is one of many entertainment options in metropolitan areas. Fans could alternatively go out to dinner and a movie, or bowling, during a sports strike. If these alternative activities have higher local spending multipliers than does spending on professional sports, then income could be higher during strikes.
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Differences in the impact of public and private spending represents a second explanation. Professional sporting events increase metropolitan government spending by driving up spending on public safety, crowd and traffic control, et cetera. If this category of public spending declines during a strike, and the metropolitan government either borrows less or collects fewer taxes or fees as a result of this decrease in spending, then additional money will remain in the pockets of private citizens. Furthermore, if the marginal impact of these additional private dollars exceeds the marginal impact of these dollars in public hands, then total income in the metropolitan area would increase. There would also be a decrease in deadweight loss in this case.
Finally, our results may reflect the effects of professional sports on the productivity of workers.
If workers spend time discussing the outcome of last night's game rather than devoting this time to job-related activities, then these workers will be less productive, in terms of output produced per unit of time. Less output will be produced, and less income generated. Fewer such opportunities exist during sports strikes. Therefore, other things equal, during these strikes one would observe higher productivity, production, and income.
One might argue that the lack of statistical significance of the strike variables arises because the severity of the strikes varies dramatically. For example, during the smallest baseball strike the ratio of games canceled to games played is .046. During the most severe baseball strike (1981) the ratio is .511. That is, fully a third of the scheduled games were lost that year. For football, the worst strike reduced the season from 16 to 9 games, a ratio of games lost to games played of .778.
The 1987 NFL season lost only one week of games, though games for three additional weeks were played by replacement players.
To check for differential effects by severity of the work-stoppage, separate dummy variables for each strike were created. These variables take value one for a city with a franchise in the sport suffering from the work-stoppage in a particular year and take value zero for all other years and all cities without a franchise in that sport. For the fixed effects model reported on Table 3 , the effects of these strike variables are mixed. The t-statistic is greater than one in absolute value for both the baseball strike of 1994 and the football strike of 1982. Neither variable is close to individually significant, however. Additionally, only the baseball strike in 1994 and the football strike of 1987 have the correct sign, indicating the strike reduced economic vitality in cities with franchises. The F-statistic under the null of no significance of these strike variables is .878. The null cannot be rejected.
Including these strike variables can be viewed as a relatively strong test of the direct effect of professional sports on local economies. The evidence from these tests is clearly opposed to the notion that professional sports has any significant effect on the local economies. It also suggests that one should expect little or no repercussions on the local economies of cities with professional basketball franchises despite the duration of the NBA lockout of 1998-1999. 6 Recall that Neumann and Reder (1984) found effects of strikes against some firms in an industry in only about 25 percent of the industries they studied. They hypothesize that the strikes against a few firms have little impact on the industry as the unstruck firms expand production to fill the excess demand. In other words, the products of different firms in the industry are close substitutes for one another. Advocates of sports led development might argue that the effects of strikes in professional sports have important effects on local income but that those effects are hidden by substitution into other recreation activities during the strike. But then the failure of these advocates to adequately consider substitution effects in their economic impact studies is laid bare. It is only by ignoring the substitution effects that large effects of stadiums, arenas and franchises, and of strikes, can be consistent with the findings of this paper.
An alternative approach to assessing the importance of the lock-out is to examine the effects of a professional basketball team leaving a city. In the results reported above, the basketball team departure variable is one for each of ten years after a team leaves a city. The coefficient estimate is generally negative, consistent with the sports led development hypothesis that professional sports is, or can be, an engine of economic growth. However, the departure variable is never individually statistically significant, though the t-statistic is generally slightly greater than one in absolute value.
The lock-out is not, however, a permanent departure from the city. It seems a stretch to think that its effect will carry through ten years. For this reason, an additional test of the departure of a basketball team examines the effect in the year after the team leaves. There are nine instances 6 But the caveat regarding differences between professional sports mentioned above still applies.
of NBA franchises departing one city for another in the period . As an alternative to the previous models, additional models are estimated using a dummy variable that is equal to one in only the year following the departure of a basketball franchise. This variable is not statistically significant in either the random or the fixed effects model. In addition, it has a positive sign, suggesting that in the year after a basketball team leaves a city real personal income per capita rises.
This positive sign is, of course, at odds with the theory of sports as a catalyst for economic development. Explanations for positive signs on the franchise departure variables include those mentioned above in the discussion of positive coefficients on the strike variables. Because the departure of a franchise is a permanent event, while strikes are temporary, the long run effects of professional sports on metropolitan economies discussed by Coates and Humphreys (1999) , like compensating earnings differentials and substitution in public spending, also apply in this case.
Conclusion
In this paper we proceed from the assumption that professional sports can effectively enhance local economic development. Under this assumption, work stoppages in professional sports should have harmful effects on the economies of the regions that are home to franchises. If this is true, then the lock-out in the NBA at the beginning of the 1998-1999 season will have negatively affected the economies of many major metropolitan areas in the United States.
Fortunately, the evidence does not support the assertion that professional sports influence the economic health of SMSAs. Previous research has found little economic benefit and in some cases harmful effects of the sports environment on cities' economies. The results of this paper are consistent with those conclusions. Work stoppages in baseball and football have never had significant impact on local economies. The departure of a franchise in any sport, particularly in basketball, has never significantly lowered real per capita personal income in a metropolitan area. This is good news for SMSAs with NBA teams. The recent lock-out will likely have had no effect, and possibly even a beneficial effect, on their economies. 
